We present new results from our survey of diffuse O VI-emitting gas in the interstellar medium with the Far Ultraviolet Spectroscopic Explorer (FUSE). Background observations obtained since 2005 have yielded eleven new O VI detections of 3σ significance, and archival searches have revealed two more. An additional 15 sight lines yield interesting upper limits. Combined with previous results, these observations reveal the large-scale structure of the O VI-bearing gas in the quadrant of the sky centered on the Magellanic Clouds. The most prominent feature is a layer of low-velocity O VI emission extending more than 70 • from the Galactic plane. At low latitudes (|b| < 30 • ), the emission comes from narrow, high-density conductive interfaces in the local ISM. At high latitudes, the emission is from extended, low-density regions in the Galactic halo. We also detect O VI emission from the interface region of the Magellanic System, a structure recently identified from H I observations. These are the first detections of emission from high-ionization species in the Magellanic System outside of the Clouds themselves. Subject headings: ISM: general -ISM: structure -Galaxy: structure -Magellanic Cloudsultraviolet: ISM 2. OBSERVATIONS, DATA REDUCTION, AND ANALYSIS FUSE consists of four coaligned spectrographs. Two employ Al+LiF optical coatings and record spectra over the wavelength range 990-1187Å, while the other two use SiC coatings, which provide reflectivity to wavelengths below the Lyman limit. The four channels overlap between 990 and 1070Å. Each channel possesses three apertures that simultaneously sample different parts of the sky. The low-resolution (LWRS) aperture
INTRODUCTION
The lithium-like O VI ion is an important tool for studying hot gas in interstellar space, because emission via its 1031.93 and 1037.62Å resonance lines is the dominant cooling mechanism for gas at temperatures of a few times 10 5 K (Gnat & Sternberg 2007) . Recent O VI absorption-line surveys (Savage et al. 2003; Bowen et al. 2008 ) reveal that, within our Galaxy, the O VI-bearing gas has an exponential scale height of 3.2 kpc at negative latitudes and 4.6 kpc at positive latitudes. The gas is clumpy: spectra of nearly two dozen stars in the Large and Small Magellanic Clouds reveal significant variations in the O VI column density of Galactic halo gas over angular scales as small as 3. ′ 5 (Howk et al. 2002) .
Closer to the plane, Bowen et al. (2008) find that the average volume density of O VI towards stars in the Galactic disk, n = N (O VI)/d, exhibits a dispersion of about 0.26 dex, regardless of the distance to the target stars. They conclude that the O VI does not arise in randomly distributed clouds of a uniform size and density, but is instead distributed among regions with a broad range of column densities, with smaller clouds more common and larger clouds less so. They envision a turbulent, multiphase medium churned by shock-heated gas from multiple supernova explosions.
We present the latest results from a survey of diffuse O VI emission from the interstellar medium (ISM) conducted with the Far Ultraviolet Spectroscopic Explorer (FUSE) . Otte & Dixon (2006, hereinafter Paper I) 
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2 Visiting Research Scientist, Johns Hopkins University, 3400 N. Charles Street, Baltimore, MD 21218 Dixon, Sankrit, & Otte (2006, Paper II) discuss observations obtained from launch through 2003 July 25 and 2004 December 31, respectively. In these papers, O VI emission at 3σ significance is detected along 29 lines of sight. Measured intensities range from 1.8 to 9.1 kLU, with a median of 3.3 kLU. An additional 35 sight lines provide upper limits of 2.0 kLU or less. (One line unit, or photon cm −2 s −1 sr −1 , corresponds to 1.9 × 10 −11 erg cm −2 s −1 sr −1 at 1032Å.) By combining emission and absorption measurements through the same O VIbearing regions, the authors find evidence for two flavors of O VI-emitting gas: relatively narrow, high-density conductive interfaces in the local ISM and more extended, low-density regions in HVCs.
In this paper, we present data obtained between 2005 January 1 and 2007 July 6, along with two older observations that were missed in the earlier papers. In §2, we describe the FUSE instrument, our criteria for selecting sight lines for study, and our data-reduction and analysis techniques. In §3, we derive the physical parameters of the emitting gas and discuss its location along the line of sight. We present our conclusions in §4. Because the FUSE pointing system failed in July of 2007, these observations represent the final installment of our survey.
is 30 ′′ × 30 ′′ in size. The medium-resolution (MDRS) aperture is 4 ′′ × 20 ′′ and lies about 3. ′ 5 from the LWRS aperture. The 1.25 ′′ × 20 ′′ high-resolution (HIRS) aperture lies midway between the MDRS and LWRS apertures. A fourth location, the reference point (RFPT), is offset from the HIRS aperture by about 1 ′ . When a star is placed at the reference point, all three apertures sample the background sky. For a complete description of FUSE, see Moos et al. (2000) and Sahnow et al. (2000) .
To identify background observations for this study, we searched the Multimission Archive at Space Telescope (MAST) for FUSE data obtained after 2005 January 1 falling in one of three categories: programs S405, S505, S605, S705, and S905, which consist of background observations obtained during spacecraft thermalization periods; MDRS, HIRS, and RFPT observations of point sources, for which the LWRS aperture should sample only background sky; and targets whose names include the strings "BKG" or "SKY." To find older observations that may have been missed in our previous studies, we searched the entire archive for target names that include the strings "OFF," "SKY," or "WIND."
We exclude from our sample known supernova remnants, nebulae, and point-source targets in either of the Magellanic Clouds. Data from programs E124, G052, and G938 will be published elsewhere. Because its sensitivity at 1032Å is more than twice that of any other channel, we consider only data from the LiF 1A channel. We use only data obtained in time-tag mode, which preserves arrival time and pulse-height information for each photon event. To avoid contamination by geocoronal emission (Shelton, Sallmen, & Jenkins 2007) , we use only data obtained during orbital night. Individual exposures with less than 10 s of night exposure time are excluded from the survey, as are combined data sets with less than 1500 s of night exposure time or with significant continuum flux. Our final sample consists of data obtained along 120 lines of sight.
The data were reduced using an implementation of CalFUSE v3.2, the latest version of the FUSE datareduction software package (Dixon et al. 2007 ), optimized for faint, diffuse emission. Details are given in Paper II, but we highlight a few points here: the program operates on one exposure at a time, producing a flux-and wavelength-calibrated spectrum from each. Background subtraction is turned off. Zero-point errors in the wavelength scale are corrected by fitting a synthetic emission feature to the Ly β airglow line. The spectra from individual exposures are then shifted to a heliocentric wavelength scale and combined.
We use an automated routine to search each combined spectrum for statistically significant emission near 1032 A. When we find it, we fit the line with a model emission feature using the non-linear curve-fitting program SPECFIT (Kriss 1994) . The model consists of a tophat shaped function 106 km s −1 in width, representing the LWRS aperture, convolved with a Gaussian, representing the instrument line-spread function (∼ 25 km s −1 ) convolved with the intrinsic emission-line profile. Free parameters in the fit are the level and slope of the background (assumed linear) and the amplitude, central wavelength, and FWHM of the Gaussian.
While we use the same line identification and fitting algorithms described in Paper II, one change in our tech-nique is worth noting: Because our count rates are low, we bin the spectra to raise the counts per bin into the regime where Gaussian statistics apply. For most spectra, we bin by 14 pixels or 53 km s −1 , a value chosen so that that two binned pixels just span a diffuse emission feature. If the continuum averages more than 1.5 counts per pixel, we take advantage of the higher signal-to-noise ratio and bin by only 8 pixels. Because narrow emission features may be undersampled by 14-pixel binning, in Paper II we lowered the threshold for 8-pixel binning to 0.5 counts per bin for spectra containing features with FWHM < 100 km s −1 . In this paper, we use 14-pixel binning for all faint continua, regardless of the line width. Implications of this change are discussed below.
Our automated routine flags 32 spectra as having statistically significant O VI emission; i.e., the intensity of a putative emission feature is greater than 3 times the uncertainty in the local continuum. For only 13 of these spectra do model fits return line intensities with I/σ(I) ≥ 3. We refer to these features as 3σ detections. Lines with I/σ(I) < 3 are referred to as 2σ detections. The best-fit parameters for both sets of O VI features are presented in Table 1 , and plots of the spectra and best-fit models are presented in Figures 1 and 2 . The asymmetric shapes of the narrowest model emission features are artifacts of our sparse sampling of the model lines.
Measured intensities range from 2.8 to 10.5 kLU, with a median of 4.0 kLU. Five of our 3σ detections have local standard of rest velocities |v LSR | > 60 km s −1 , while the rest have |v LSR | < 35 km s −1 . Four sight lines have FWHM values < 25 km s −1 , indicating that their O VI emission does not fill the LWRS aperture. For these sight lines, the surface brightness of the emitting region is underestimated and the velocity uncertain, as discussed in Paper II. For the non-detection sight lines, we compute 3σ upper limits to the intensity of an O VI emission feature using the mean background intensity between 1030 and 1035Å and assuming a line width of 28 pixels (106 km s −1 ). Upper limits for 15 sight lines with I(λ1032) ≤ 2 kLU are given in Table 2 .
Four of our sight lines are previously published, but we include them here because additional data are now available. The original 26 ks observation of sight line B12901 is analyzed by Shelton (2003) and in Paper II. Recently, this line of sight was re-observed as target U10635, increasing the total exposure time to 40 ks. For this line of sight, an upper limit of 1.5 kLU is reported in Paper II (see their Table 6); our new upper limit is 1.2 kLU. Similarly, sight line C15301 was re-observed as target U10631, increasing the total exposure time from 93 to 102 ks. Our results (Table 1) are consistent with those of Shelton et al. (2007) , who analyze the original C15301 data. A 5.2 ks observation of sight line S40577 was analyzed in Paper II, resulting in an upper limit of 3.6 kLU (see their Table 4 ). The total exposure time is now 24 ks, and our upper limit has fallen to 1.7 kLU.
Finally, a second observation of sight line S40590 has increased its exposure time from 10.8 to 15.2 ks. The measured flux is unchanged from that reported in Paper II, but the best-fit radial velocity has risen from −49 to −18 km s −1 . Part of this change may be attributed to the fact that, because the feature is so narrow, we binned the spectrum by 8 pixels in Paper II, while we bin it by 14 pixels for this paper. Binning the current spectrum by 8 pixels yields a best-fit velocity of −29 ± 17 km s −1 . The larger problem is that the emission feature, with FWHM = 9 km s −1 , is unresolved, suggesting that the emitting region is smaller than the LWRS aperture. The uncertainty of its position within the aperture adds a systematic velocity uncertainty of about 50 km s −1 .
3. DISCUSSION 3.1. Probing the Southern Galactic Sky Examination of Tables 1 and 2 reveals that most of the O VI detection sight lines in our sample lie in the region of the southern Galactic sky between l = 180 • and 360 • , while most of our upper limits lie in the region of the northern Galactic sky between l = 0 • and 180 • . The prominence of these two quadrants in the FUSE target list is discussed in Paper I and reflects observational constraints that reduced target availability in the orbit plane. The dearth of O VI detections among our northern sight lines may reflect their generally lower galactic latitudes, which are more likely to suffer significant extinction. Happily, the southern quadrant between l = 180 • and 360 • is now reasonably well sampled in O VI emission, and we focus our attention there. Figure 3 presents a map of the southern Galactic sky centered on the Magellanic Clouds. The background image is an H I map based on 21 cm emission measurements. Velocities are color-coded, with purple/blue representing negative velocities and orange/red representing positive velocities. Overplotted are large circles representing sight lines with significant high-velocity O VI absorption from the surveys of Sembach et al. (2003) and Wakker (in preparation Tables 3 and 4. Immediately apparent in Fig. 3 are the many sight lines exhibiting low-velocity O VI emission (green squares). Their wide distribution, extending to low galactic latitudes, suggests that they trace a larger structure ( §3.2). Among the low-velocity sight lines are two that also exhibit O VI absorption (Fairall 9 and NGC 625), from which we can derive the physical parameters of the O VIbearing gas ( §3.4). Finally, the three sight lines showing high-velocity O VI emission (S70504, S90513, and I20505) allow us to probe the Magellanic System ( §3.6).
Comparing Low and High Latitudes
In Paper II, we found evidence for two distinct flavors of O VI-emitting gas: relatively narrow (0.1 pc), high-density (0.1 cm −3 ) conductive interfaces in the local ISM and more extended (100 pc), low-density (0.01 cm −3 ) regions in high-velocity clouds. To look for evidence of this dichotomy within our current data set, we plot the measured O VI emission line intensity, line width, and velocity for the low-velocity 3σ emission features shown in Fig. 3 as a function of galactic latitude. The O VI intensities are plotted in Fig. 4 . Overplotted is the color excess E(B −V ) along each line of sight (Schlegel, Finkbeiner, & Davis 1998) . The figure includes a single sight line, S50508, with an O VI intensity of 9.1 kLU and a color excess E(B −V ) = 1.26 (off scale). As discussed in Paper II, this sight line probes the outskirts of the Vela supernova remnant (250 pc distant). As it is not representative of the general ISM, we will not discuss it further.
The other sight lines fall into two groups: those at latitudes |b| > 30 • , which suffer little reddening and whose intensities appear to fall with distance from the plane, and those with |b| < 30 • , which suffer significant reddening. A color excess of E(B −V ) = 0.2 corresponds to an attenuation factor of 14 (Fitzpatrick 1999) , so it is unlikely that much of the absorbing material lies between us and the emitting gas. Either these low-latitude sight lines probe relatively nearby gas, or the extinction is patchy -or both.
The Gaussian FWHM values are plotted in Fig. 5 . This parameter represents the combined effects of the instrumental line-spread function (∼ 25 km s −1 ) and the intrinsic velocity structure of the O VI-emitting gas. Though the uncertainties are large, the dichotomy between highand low-latitude sight lines persists, with generally broad emission features at high latitudes and generally narrow features at low latitudes. It is striking that all four unresolved emission features (those with FWHM < 25 km s −1 , indicating that they do not fill the 30 ′′ × 30 ′′ LWRS aperture) lie at latitudes |b| < 30 • . If their emitting regions lie within 1 kpc of the earth, then they have a maximum projected spatial extent of 0.15 pc, similar to the path lengths derived for conductive interfaces in the local ISM (Paper II). At temperatures near 3 × 10 5 K, thermal broadening would produce line widths of 40 km s −1 (after convolution with the FUSE line-spread function), so the broad emission features, more common at high latitudes, sample either turbulent gas or multiple emitting regions spanning a range of velocities.
The LSR velocities are plotted in Fig. 6 . Grey bars represent the range of velocities predicted for each sight line by a simple model of Galactic rotation. Assuming a differentially-rotating halo with a constant velocity of v = 220 km s −1 and a distance from the sun to the Galactic center of 8.5 kpc, we compute the expected radial velocity as a function of distance for the first 5 kpc along each line of sight. The model ignores broadening due to turbulence or any other motion. While most of the low-latitude sight lines exhibit O VI velocities that are generally consistent with our model, most of the highlatitude sight lines do not. Instead, most are moving away from the Galactic plane at 10-30 km s −1 .
These trends are consistent with the picture derived in Paper II: that low-latitude sight lines tend to sample relatively small, dense regions in the local ISM, while highlatitude sight lines sample larger, lower-density, more turbulent regions farther from the disk. In the following two sections, we quantify the physical properties of these high-latitude emitting regions. Figure 3 reveals O VI absorption and emission along two pairs of closely-spaced sight lines: toward the galaxies Fairall 9 and NGC 625. The Fairall 9 sight lines are more closely spaced. In an effort to observe O VI emission corresponding to the high-velocity O VI absorption seen in the spectrum of Fairall 9 (Wakker et al. 2003) , sight line D02401 was offset from the galaxy by about 1 ′ . NGC 625 was observed in the usual way, with the galaxy in the MDRS aperture and the LWRS aperture observing the background sky some 3. ′ 5 distant.
O VI Column Density
To measure the O VI column densities at velocities corresponding to their observed O VI emission, we obtained the fully-reduced FUSE spectra of both galaxies from MAST. When processing spectra from faint targets, the FUSE data-reduction pipeline runs CalFUSE (version 3.2.1) on each individual exposure, combines the data from all exposures into a single photon-event list, and extracts one spectrum for the whole observation. This technique maximizes the fidelity of the two-dimensional scattered-light model that is subtracted from the data. The resulting spectra are plotted in the top panels of Figs. 7 and 8. Both sight lines lie in the direction of the Magellanic Stream, and both spectra show O VI absorption extending to high velocities. Following Wakker et al. (2003) , we choose 100 km s −1 as the dividing line between Galactic and Magellanic absorption.
We approximate an LSR velocity scale by shifting the spectra so that the interstellar Ar I λ1048.2 line falls at its laboratory wavelength, then fit a low-order polynomial to the continuum on either side of the O VI absorption. To account for absorption by molecular hydrogen, we scale the model continuum by a synthetic P(3) λ1031.2 absorption spectrum using the column densities, velocities, and line widths of Richter et al. (2001) , Wakker (2006) , and B. P. Wakker (2008, private communication) . H 2 absorption is seen at velocities of −1 and 196 km s −1 toward Fairall 9 and 0 and 396 km s −1 toward NGC 625, as shown in the second panel of Figs. 7 and 8.
We derive O VI column densities using the apparent optical depth method (Savage & Sembach 1991) , which is applicable when the spectral line to be measured is unsaturated and nearly resolved. The third panel of Figs. 7 and 8 shows the resulting column density N a (O VI) as a function of velocity. (Note that N a is plotted in units of cm −2 per velocity bin.) The resulting column densities for the low-velocity gas (−110 < v < 100 km s −1 ) are log N = 14.38 [cm −2 ] toward Fairall 9 and log N = 14.50 toward NGC 625. Our result for Fairall 9 is identical to that of Savage et al. (2003) , though they do not correct for H 2 absorption in this spectrum.
The fourth panel of Figs. 7 and 8 reproduces the O VI emission spectrum for each sight line. In both cases, the peak of the O VI emission lines up nicely with the low-velocity component of the apparent column density N a (O VI). We can quantify this alignment by computing the average LSR velocity of the Galactic O VI absorption (−110 < v < 100) using Equation 3 of Savage et al. (2003) . For Fairall 9,v = 35 km s −1 , consistent with the velocity (16 ± 21 km s −1 ) of the emitting gas. (Savage et al. 2003 derivev = 24 km s −1 over the same velocity range.) For NGC 625,v = 28 km s −1 , again consistent with the velocity (19 ± 18 km s −1 ) of the O VI emission.
Physical Parameters of the High-Latitude Gas
Measurements of O VI absorption and emission can be combined to provide valuable diagnostics of the O VIbearing gas. Because the O VI column density is propor-tional to the density of the gas, while the line intensity is proportional to the density squared, the ratio of intensity to column density is proportional to the electron density in the emitting plasma.
The observed O VI λ1032 intensity toward Fairall 9 is 3.5 ± 1.1 kLU. We assume that the intrinsic intensity of the O VI λ1038 emission is half that of the 1032Å line, as would be expected if the emitting gas were optically thin. The column density of the low-velocity (−110 < v < 100) O VI is log N = 14.38. For an assumed temperature of 2.9 × 10 5 K, Equation 5 from Shull & Slavin (1994) yields an electron density n e = 9.5 × 10 −3 cm −3 and a thermal pressure P/k = 1.92 n e T = 5300 K cm −3 . The color excess toward Fairall 9 is E(B −V ) = 0.025 (Schlegel et al. 1998) , which attenuates emission at 1032 A by ∼ 30% (Fitzpatrick 1999) . If all of that material lies between us and the emitting gas, n e rises to 1.3 × 10 −2 cm −3 and P/k to 7400 K cm −3 .
To calculate the O VI density and the path length through the emitting gas, we need the oxygen abundance and the fraction of oxygen in O +5 . From their sample of low-density ( n H < 1.0 cm −3 ) Galactic sight lines longer than 800 pc, Cartledge et al. (2004) derive a mean interstellar O/H ratio of (4.37 ± 0.09) × 10 −4 . For plasmas in collisional ionization equilibrium, the O +5 fraction peaks at 21.5% when the gas temperature is 2.9×10 5 K (Gnat & Sternberg 2007) . With these values, and assuming that the gas is completely ionized (n e = 1.2n H ), we derive an O VI density of 7.4 × 10 −7 cm −3 and a path length through the gas of 100 pc for zero reddening. If E(B −V ) = 0.025, then the O VI density and path length become 1.0 × 10 −6 cm −3 and 75 pc, respectively.
The observed O VI λ1032 intensity toward NGC 625 is 2.6 ± 0.8 kLU and the column density of its lowvelocity gas is log N = 14.50. From these values, we derive an electron density for the O VI-bearing gas of n e = 5.3 × 10 −3 cm −3 , a thermal pressure P/k = 3000 K cm −3 , an O VI density of 4.2 × 10 −7 cm −3 , and a path length through the emitting gas of 250 pc. The color excess toward NGC 625 is E(B −V ) = 0.016, which attenuates emission at 1032Å by ∼ 20%. Correcting for this attenuation raises the density and pressure and reduces the path length by the same factor. Shelton et al. (2007) use shadowing arguments to conclude that essentially all of the O VI emission seen along sight line C15301 (at l = 278.7, b = −47.1 in Fig. 3 ) comes from the Galactic halo. Lacking a measurement of the O VI column density along this line of sight, they adopt an average of the published measurements for four nearby sight lines, log N = 14.37, from which they derive an electron density n e = 1.1-1.6 ×10 −2 cm −3 , a thermal pressure P/k =7-10×10 3 K cm −3 , and a path length of 50-70 pc for the emitting gas. These parameters are consistent with those derived from the Fairall 9 and NGC 625 data, suggesting a thick disk/halo origin for the O VI-emitting gas along all three lines of sight.
We can derive a lower limit to the distance of the O VI-emitting gas from the angular distance between a pair of O VI detection and upper-limit sight lines that are near one another on the sky. The two closest pairs are I20505/B12901 and C15301/Z90719, but both probe variations in the opacity of an intervening dust cloud (see the discussion in Appendix A2 of Paper II), rather than variations in the intrinsic O VI emission. The third closest pair, C07601/S90522, is separated by ∼ 3 • . The nondetection of O VI along sight line S90522 is not due to interstellar opacity; the extinction maps of Schlegel et al. (1998) suggest that it is less affected by dust than is C07601. If the O VI-emitting region sampled by sight line C07601 has a radius of ∼ 100 pc (assuming size ∼ path length), then it lies at least 2 kpc from the Sun and at least 800 pc from the Galactic plane.
Comparison with Models
A successful model of the hot component of the interstellar medium must reproduce our observational results: Diffuse O VI emission (i.e., emission unrelated to discrete supernova remnants or superbubbles) is present over the entire sky with intensities between about 2 and 6 kLU. The emission is patchy: of the sight lines providing statistically-significant results, roughly 40% yield upper limits I(O VI) < 2 kLU. Near the plane, the emitting regions are less than about 0.15 pc in spatial extent, with electron densities n e = 0.2 − 0.3 cm −3 (Paper II). At high latitudes, the emitting regions are large, with path lengths on the order of 100 pc, and at least 800 kpc from the plane. Electron densities are on the order of 10 −2 cm −3
In a series of papers, de Avillez & Breitschwerdt (2004 , 2005a present the results of high-resolution, threedimensional hydrodynamic and magnetohydrodynamic simulations of the ISM. The authors model a section of the Galaxy centered on the solar circle having an area of 1 kpc 2 and extending ± 10 kpc from the Galactic plane. They employ an adaptive mesh refinement algorithm whose resolution peaks at 1.25 pc within the disk (|z| ≤ 500 pc). By computing N (O VI) along hundreds of sight lines (all with |z| ≤ 250 pc and d ≤ 1 kpc) through their data cube, de Avillez & Breitschwerdt (2005b) are able to reproduce both the observed distribution of N (O VI) with distance and its dispersion.
We derive electron densities n e ∼ 10 −2 cm −3 for the O VI-emitting gas along the lines of sight toward Fairall 9 and NGC 625. de Avillez & Breitschwerdt (2005a, see their Fig. 2 ) present a two-dimensional vertical slice (perpendicular to the midplane) through their threedimensional data cube showing the density distribution of the ISM. Gas parcels with densities on the order of 10 −2 cm −3 are present throughout the frothy thick disk of ionized and neutral gas lofted by supernova explosions in the plane. The boundaries of these parcels would be natural locations for the formation of O VI-bearing interfaces. Model predictions of N (O VI) and I(O VI) as functions of Galactic latitude have not yet been published.
O VI Emission from the Magellanic System
The three sight lines in Fig. 3 with high-velocity O VI emission are S70504 (+84 km s −1 ) and S90513 (+115 km s −1 ) from the current sample and I20505 (+206 km s −1 ) from Paper II. All three lie in a region of the Magellanic System designated as the "interface region" by Brüns et al. (2005, see their Fig. 4) . The interface region connects the Magellanic Clouds and the Magellanic Bridge with the Magellanic Stream, which lies to the south of −60 • latitude. The H I in this region exhibits a complex filamentary structure and a distinct velocity signature. Sight lines S90513 and I20505 lie near the projected western and eastern edges of the region, respectively, and the observed LSR velocities of their O VI emission closely match those of the H I. Although the O VI velocity along sight line S70504 is about half that of the H I in the same direction, it is within the overall range of H I velocities detected in the interface region, 60-360 km s −1 .
The interface region of the Magellanic System lies about 40 kpc from the Galactic plane (Jin & Lynden-Bell 2008) and is thus embedded in the hot (10 6 K) Galactic corona. The perimeters of these high-velocity H I clouds, where cool and hot gas meet and mingle, are natural sites for the formation of intermediate-temperature O VI-bearing gas. Indeed, Sembach et al. (2003) report O VI absorption along several extragalactic sight lines (including Fairall 9) that probe the Magellanic Stream at velocities consistent with that of the H I gas. Intriguingly, while both Fairall 9 and NGC 625 show O VI absorption at Magellanic velocities, neither shows highvelocity O VI emission. The interface region, which does show O VI emission, is unique in this respect.
These are the first detections of high-ionization emission from the Magellanic System outside of the Clouds themselves. The O VI intensities observed along the two sight lines towards the edges of the interface region are well within the normal range observed in the diffuse ISM, but the intensity along sight line S70504 (10.5 kLU) is significantly higher. In fact, it is the highest diffuse O VI intensity observed to date (outside of supernova remnants, superbubbles, and high-ionization planetary nebulae). Though the O VI emission feature in this spectrum is statistically significant, its exposure time is quite short, just over 2 ks. Deeper and more detailed observations would help to determine whether such high intensities are commonly obtained in the interface region of the Magellanic System.
CONCLUSIONS
We present the final installment of the FUSE survey of diffuse O VI emission in the interstellar medium. These observations reveal the large-scale structure of the O VIbearing gas in the quadrant of the sky centered on the Magellanic Clouds. Its most prominent feature, a layer of low-velocity O VI emission extending more than 70 • from the Galactic plane, is produced by two distinct populations of emitting clouds. At latitudes |b| < 30 • , sight lines suffer significant extinction, suggesting that they probe relatively nearby emitting regions; their emission features are more likely to be narrow or unresolved, suggesting single interfaces less than about 0.15 pc across; and their velocities are generally consistent with Galactic rotation. We identify these emitting regions with narrow, high-density interfaces in the local ISM.
At latitudes |b| > 30 • , extinction is low. Intensities fall with distance from the plane. Emission features are generally broad, suggesting that they sample turbulent gas or multiple emitting regions spanning a range of velocities. The O VI-bearing gas seems to be moving away from the Galactic plane. For two sight lines, Fairall 9 and NGC 625, we combine O VI-emission and -absorption measurements to constrain the physical parameters of the emitting regions. From the resulting path lengths, we estimate that these regions lie at least 800 pc from the Galactic plane. The presence of nearby sight lines yielding null detections but strong upper limits suggests that the emission is patchy, consistent with the results of Howk et al. (2002) .
High-velocity O VI emission is seen along three sight lines that probe the interface region of the Magellanic System. The O VI velocities are generally consistent with those of the underlying H I. High-velocity O VI emission is not seen in sight lines that probe the Magellanic Stream, suggesting that the dynamics of the interface region differ from those of the Stream itself. These are the first detections of emission from high-ionization species in the Magellanic System outside of the Clouds themselves.
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